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ABSTRACT
Colorectal cancer is the second leading cause of cancer-related death in the United States, with a rising incidence, especially in
young adults. Care for patients with colorectal cancer is associated with significant healthcare costs and expenditures. We retro-
spectively interrogated the National Inpatient Sample for admissions in patients with colorectal cancer from 2007 to 2017. A total
of 1,962,705 admissions were identified: 50.2% were men, 64.4% were white, and the median age was 68. Most admissions
(47.8%) that were coded for anatomical location of malignancy were for ascending colon cancer. The average in-hospital mortal-
ity was 4.9%, with a lower mortality in admissions with ascending colon cancer (2.9, P< 0.001). The median length of stay was
5 days, with a longer stay in admissions with transverse colon cancer (9 days, P< 0.0001). The median cost of hospitalization
was $12,295 and was significantly higher for patients with descending colon malignancy ($16,369, P< 0.0001). The number of
annual hospitalizations stayed steady overall but increased by 98.6% for rectosigmoid cancer. Our findings highlight the high
costs of hospitalization and the overall economic burden associated with inpatient admissions among patients with colorec-
tal cancer.
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C
olorectal cancer is the second leading cause of
cancer-related death in the United States, contri-
buting approximately 21% and 14.4% to the glo-
bal incidence and mortality burden of colorectal

cancer, respectively.1 There is also a growing concern regard-
ing the rising incidence of colorectal cancer among young
adults in the United States.2 Care for patients with colorectal
cancer is associated with significant healthcare costs and
resource utilization.3 A study of a national claims database
showed that 86.9% of patients with metastatic colon cancer
had a hospital admission at some point during their disease
course, while 55.5% had at least one emergency room visit at
some point. Inpatient and outpatient costs have been deter-
mined to be the key cost drivers in the medical management
of these patients.4 With the rising incidence of colorectal
cancer among young adults, the associated economic burden
is only expected to rise. The current study was conducted to

analyze trends in admissions and healthcare resource
utilization related to hospitalizations in patients with
colorectal cancer.

METHODS
We retrospectively interrogated the National Inpatient

Sample for admissions among patients with colorectal cancer
from 2007 to 2017 using appropriate ICD-10 diagnosis
codes. Data were stratified based upon the anatomical site
and were analyzed for datapoints such as length of stay, cost
of hospitalization, and inpatient mortality. Stage was not
included in the analysis, as most cases were not coded to
accurately reflect the stage of colorectal cancer. Chi-square
test was used for categorical data and Student’s t test was
used for continuous variables. A P value< 0.05 was consid-
ered statistically significant. Trends in hospitalizations were
assessed using a linear-by-linear association test among
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inpatient encounters for colorectal cancer. SAS version 9.4
(SAS Institute Inc.) was used for statistical analysis.

RESULTS
Among the 1,962,705 admissions identified, 50.2%

admissions were men, 64.4% were white, and the median
age was 67.7 years (53.8–81.6 years). A total of 525,923
admissions were coded for anatomical location of primary
malignancy, out of which the most common was ascending
colon cancer (264,427, 50.3%), followed by transverse colon
cancer (124,357, 23.7%), descending colon cancer (69,125,
13.1%), and rectosigmoid cancer (68,014, 12.9%). Overall,
60.7% of the admissions were nonelective; Medicare was the
primary payer for 58.6% of admissions, followed by private
insurance (27.5%), Medicaid (8.5%), and others (5.4%).
Most admissions belonged to the lower income quartile
(28.3%) and were concentrated in large (58.9%), urban
teaching hospitals (53.4%) in the Southern US (38.8%).
Hypertension (53.6%) and diabetes mellitus (18.6%) were
the most common comorbidities. The average in-hospital
mortality for all admissions with colon cancer was 4.9%.
When stratified by anatomical location, mortality was high-
est and lowest in admissions with rectosigmoid cancer
(4.5%) and ascending colon cancer (2.8%) as the primary
diagnosis, respectively (P< 0.0001). The median length of
stay for all admissions was 5 days and was higher in admis-
sions with transverse colon cancer (7 days, P< 0.0001). The
median cost of hospitalization was $12,295 and was signifi-
cantly higher for admissions with descending colon malig-
nancy ($16,369, P< 0.0001). The number of annual
hospitalizations stayed steady overall but increased by 98.6%
for rectosigmoid cancer (Figure 1). The sharpest increment
in the increased number of admissions for rectosigmoid can-
cer was observed from 2014 to 2016.

Out of a total of 1,962,705 admissions, 108,711 were in
those 18 to 44 years. In comparison with admissions �45
years, younger admissions were more likely to represent racial

minorities such as African Americans (15.8% vs 12.5%),
Hispanics (13.9% vs 7.0%), and Asians (3.9% vs 2.7%) than
Caucasians (52.4% vs 65.1%), and the difference was statis-
tically significant (P< 0.0001). Rectosigmoid cancer (5.42%
vs 3.35%) and descending colon cancer (4.08% vs 3.49%)
represented a higher proportion of cases in the younger
group (P< 0.0001). Admissions in the younger age group
also had a significantly higher percentage of obesity (9.3% vs
8.5%), depression (8.1% vs 7.6%), drug abuse other than
tobacco and alcohol (2.5% vs 0.8%), as well as a family his-
tory of gastrointestinal malignancies (6.9% vs 3.0%) com-
pared to admissions in the older age group (P< 0.0001).
Patients in the older age group had a higher inpatient all-
cause mortality (5.0% vs 3.1%, P< 0.0001) and median
cost of hospitalization ($12,330 [$97,082, $20,503] vs
$11,605 [$6,332, $19,828], P< 0.05) than younger admis-
sions. However, there was no difference between the two
groups in the median length of hospital stay (5 days [3–8
days] vs 5 days [3–9 days], P > 0.05).

DISCUSSION
The current analysis highlights the high costs of hospital-

ization and overall economic burden associated with
inpatient admissions among patients with colorectal cancer.
Despite accounting for the highest number of hospitaliza-
tions, ascending colon cancer had the lowest in-hospital mor-
tality. Studies in the past have shown that patients with
metastatic colon cancer who have a left-sided primary tend
to have better overall outcomes than patients who have a
right-sided primary.5,6 However, this has been found to be
true only for late-stage patients. Studies have shown that the
prognosis of stage I and II right-sided colon cancer is better
than stage I and II left-sided colon cancer.7 The findings of
our study could possibly be explained by a predominance of
early rather than late-stage patients. The cost of hospitaliza-
tion and median length of stay were the highest for admis-
sions with descending colon cancer and transverse colon

Figure 1. Temporal trends in annual admissions among patients with colorectal cancer, stratified by anatomical location, 2007 to 2017.
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cancer, respectively. The higher cost of hospitalization
among admissions with descending colon cancer could pos-
sibly be due to the higher occurrence of lower gastrointes-
tinal bleeding and higher rates of laparoscopic surgery in
these patients.8 The National Inpatient Sample does not
allow the analysis of granular data to identify newly diag-
nosed patients and effectively differentiate them from
patients who have received anticancer therapy. We were also
unable to extract granular data to evaluate various factors
predictive of longer length of stay and higher cost of
hospitalization.

In our analysis, the number of annual hospitalizations
significantly increased for rectosigmoid cancer. This coin-
cides with the rising incidence of colon cancer among young
adults. Our results concur with previous studies that have
indicated that colon cancer in young adults tends to have a
predilection for the distal colon and rectum.9 The current
analysis also confirms that colon cancer among young adults
disproportionately affects minorities such as African
Americans and Hispanics.10 Further studies need to investi-
gate the role of risk factors such as obesity and illicit drug
use in driving this epidemic.

In conclusion, the current analysis shows that despite
accounting for the highest number of hospitalizations,
ascending colon cancer had the lowest in-hospital mortality.
The cost of hospitalization and median length of stay were
highest for patients with descending colon and transverse
colon cancer, respectively. The number of annual hospitaliza-
tions has significantly increased for rectosigmoid cancer,
likely due to the rising incidence of colorectal cancer in
young adults. Our findings may help inform physicians and
healthcare administrators in devising appropriate strategies to
efficiently channel healthcare resources to decrease the overall
economic burden associated with hospitalizations in patients
with colorectal cancer.

ORCID
Udhayvir Singh Grewal http://orcid.org/0000-0002-9638-3629

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA Cancer J
Clin. 2018;68(6):394–424. doi:10.3322/caac.21492.

2. Bhandari A, Woodhouse M, Gupta S. Colorectal cancer is a leading
cause of cancer incidence and mortality among adults younger than
50 years in the USA: a SEER-based analysis with comparison to other
young-onset cancers. J Investig Med. 2017;65(2):311–315. doi:10.
1136/jim-2016-000229.

3. Brooks GA, Abrams TA, Meyerhardt JA, et al. Identification of poten-
tially avoidable hospitalizations in patients with GI cancer. J Clin
Oncol. 2014;32(6):496–503. doi:10.1200/JCO.2013.52.4330.

4. Song X, Zhao Z, Barber B, Gregory C, Cao Z, Gao S. Cost of illness
in patients with metastatic colorectal cancer. J Med Econ. 2011;14(1):
1–9. doi:10.3111/13696998.2010.536870.

5. Price TJ, Beeke C, Ullah S, et al. Does the primary site of colorectal
cancer impact outcomes for patients with metastatic disease? Cancer.
2015;121(6):830–835. doi:10.1002/cncr.29129.

6. Loupakis F, Yang D, Yau L, et al. Primary tumor location as a prog-
nostic factor in metastatic colorectal cancer. J Natl Cancer Inst. 2015;
107(3):dju427. doi:10.1093/jnci/dju427.

7. Meguid RA, Slidell MB, Wolfgang CL, Chang DC, Ahuja N. Is there
a difference in survival between right- versus left-sided colon cancers?
Ann Surg Oncol. 2008;15(9):2388–2394. doi:10.1245/s10434-008-
0015-y.

8. Cienfuegos JA, Baixauli J, Arredondo J, et al. Clinico-pathological
and oncological differences between right and left-sided colon cancer
(stages I-III): analysis of 950 cases. Rev Esp Enferm Dig. 2017;110(3):
138–144. doi:10.17235/reed.2017.5034/2017.

9. Siegel RL, Miller KD, Fedewa SA, et al. Colorectal cancer statistics,
2017. CA Cancer J Clin. 2017;67(3):177–193. doi:10.3322/caac.
21395.

10. Yeo H, Betel D, Abelson JS, Zheng XE, Yantiss R, Shah MA. Early-
onset colorectal cancer is distinct from traditional colorectal cancer.
Clin Colorectal Cancer. 2017;16(4):293–299.e6. doi:10.1016/j.clcc.
2017.06.002.

155National trends in hospitalizations among patients with colorectal cancer in the United StatesMarch 2022

https://doi.org/10.3322/caac.21492
https://doi.org/10.1136/jim-2016-000229
https://doi.org/10.1136/jim-2016-000229
https://doi.org/10.1200/JCO.2013.52.4330
https://doi.org/10.3111/13696998.2010.536870
https://doi.org/10.1002/cncr.29129
https://doi.org/10.1093/jnci/dju427
https://doi.org/10.1245/s10434-008-0015-y
https://doi.org/10.1245/s10434-008-0015-y
https://doi.org/10.17235/reed.2017.5034/2017
https://doi.org/10.3322/caac.21395
https://doi.org/10.3322/caac.21395
https://doi.org/10.1016/j.clcc.2017.06.002
https://doi.org/10.1016/j.clcc.2017.06.002

	Abstract
	METHODS
	RESULTS
	DISCUSSION
	Orcid


